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This special issue of Science of Computer Programming contains papers on research 
presented at ESOP’94, the 5th European Symposium on Programming, which was held 
jointly with the 19th Colloquium on Trees in Algebra and Programming (CAAP’94) 
during 11-13 April 1994 in Edinburgh. The programme committee received 110 
submissions, of which 31 were accepted; invited papers were presented by Luca 
Cardelli and Robin Milner. Seven of the authors were invited to prepare papers for 
this special issue, based on their papers presented at the conference. These then 
underwent an additional round of refereeing with subsequent revision. 
ESOP is a biennial symposium which is devoted to fundamental issues in the 
specification, design and implementation of programming languages and systems. The 
emphasis is on research that bridges the gap between theory and practice, for example 
an implemented system that embodies an important concept or method, or a formal 
framework for design that usefully addresses issues arising in practical system devel- 
opment. The papers in this special issue are representative of the spectrum of topics 
covered by ESOP. 
A theory of primitive objects: second-order systems by M. Abadi and L. Cardelli 
describes a basic calculus of objects that supports object subsumption, method 
override, and the “Self” type. This calculus is meant to stand in the same relationship 
to object-oriented programming as the A-calculus stands to ordinary functional and 
procedural programming. This is one of a series of papers by the authors on this topic. 
It treats second-order systems, while other papers study untyped and first-order 
systems, denotational models, imperative semantics, and subtyping. 
Foundational issues in implementing constraint logic programming systems by J.H. 
Andrews studies issues that arise in dealing with implementations of constraint logic 
programming (CLP) systems that are incomplete for reasons of computability or 
efficiency. A recursion-theoretic basis is developed for CLP operational semantics, 
and this is used to provide proof-theoretic techniques for specifying the intended 
theory of a CLP language or for characterizing the actual theory implemented by such 
a language. These have applications in proving soundness and completeness results, 
and in proving properties of programs. 
Behavioural and abstractor spec$cations by M. Bidoit, R. Hennicker and M. 
Wirsing studies the relationship between the two main approaches to observational 
semantics of algebraic specification: one based on observational satisfaction of the 
axioms of the specification, and the other based on closure of the class of models 
of the specification with respect to an observational equivalence relation between 
algebras. An earlier characterization result due to Reichel is greatly generalized, 
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providing a promising basis for novel methods of reasoning about observational 
specifications. 
A comparison of imperative and purely functional &fix tree constructions by R. 
Giegerich and S. Kurtz explores the design space of implementing suffix tree construc- 
tion algorithms in the functional programming paradigm. Suffix trees are useful when 
a large fixed sequence (a text) is to be searched frequently for occurrences of “pat- 
terns”. Simple and declarative xplanations of existing algorithms are presented, and 
a new “lazy” algorithm is given. Imperative and functional implementations of these 
algorithms are evaluated, and the lazy algorithm is shown to compare favourably with 
the others. 
Lazy type inference and program analysis by C. Hankin and D. Le Metayer discusses 
the problem of producing efficient algorithms from approaches to static analysis 
based on non-standard type systems. Their main innovation is to compute types on 
demand (i.e. lazily) rather than systematically deriving the most precise information 
possible, as much of this information is not needed in practice. The basic ideas are 
illustrated in the context of higher-order strictness analysis of list-processing func- 
tions, and a general framework for program analysis is also presented. 
A semantics for shape by C.B. Jay introduces the concept of “shapely” types, having 
values consisting of a shape, thought of as a structure with holes into which data 
elements, stored separately in a list, can be inserted. Examples are inductive types, 
arrays and records. This separation supports shape polymorphism, where operations 
are defined for arbitrary shape. Shapely operations, for which the shape of the output 
is determined by that of the input, enable static shape checking. The paper is mainly 
devoted to the presentation of a semantics for shapely types, based on elementary 
concepts of category theory. 
A calculus of broadcasting systems by K.V.S. Prasad is a comprehensive account of 
the author’s work on CBS, a simple and elegant CCS-like process calculus where 
handshake communication is replaced by single-channel broadcast communication. 
This change of communication primitive has far-reaching consequences both for 
programming using the calculus and for its theory. This paper goes considerably 
beyond the author’s ESOP’94 paper, which concentrated on the addition of priorities 
to CBS. 
I would like to thank the members of the programme committee and the referees, 
both for ESOP’94 and for this special issue, for their excellent work in selecting and 
reviewing the submitted papers. 
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